YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 

CONTROLLING TILT SERVO 

Filed: February 13,2002 

Darryl Mexic 

202-293-7060 

1 of 20 

1 /20 



CD 
u. 




LU ID 
> O 

Q O 



Q 
CL 
CO 



Y AN AG AW A, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13,2002 
Dairy 1 Mexic 
202-293-7060 
2 of 20 

2/20 



FIG. 2 



INFORMATION AREA 



EMBOSSED SECTION 




PCA 



RMA 



DATA 



LEAD-OUT AREA 



■ INNER 
PERIPHERAL 
SIDE OF DISK 



LEAD-IN AREA 



OUTER PERIPHERAL 
SIDE OF DISK 1 



FIG. 3 



INFORMATION AREA 




PRE- WRITE SECTION 



PCA 



RMA 



- INNER 
PERIPHERAL 
SIDE OF DISK 



DATA 



LEAD-OUT AREA 



LEAD-IN AREA 



OUTER PERIPHERAL 
SIDE OF DISK — i 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13, 2002 
Darryl Mexic 
202-293-7060 
3 of 20 

3/20 




YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed February 13, 2002 
Darryl Mexic 
202-293-7060 
4 of 20 

4/20 




YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed- February 13, 2002 
Darryl Mexic 
202-293-7060 
5 of 20 



5/20 




YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13, 2002 
Darryl Mexic 
202-293-7060 
6 of 20 

6/20 



o 

i— 

o 

LU 

co 



< 

a 



LU 

DC O S 

o < 2 
£ ^ o 

== ID LU 
2 CO CO 



CD Q 
ZI- 
PS o 

LU* 




o 

LU 
CO 

dc 

LU 

a 

< 

LU 
X 



oc 

LU 
> 

o 

LU 



LU 

O a. 



a cr 
S uj 
O a a 

^ < 

LU LU LU 
WILL 



t LU 
b Q Q 
CO < _l 

^ S UJ 

LL X LL 



x a: 
h uj 
a: o o 

o lu d 

LL X LL 



oc 

^ LU 

g a a 
x l5 [y 

I — X LL 



Qqc 

2 LU 

o q a 
<■> < m 

LU LU UJ 
CO X LL 



OC 
i LU 

CO <f _j 
UJ LU 
LL X LL 




x a: 

Kill 

a: a q 
3 < — 1 

O UJ LU 
LL X LL 



a: 

LU 

Q Q 
_ < —I 

X LU LU 
I- X LL 



a: 



>- 

OC 
LU 

p LU 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed February 13, 2002 
Dairy] Mexic 
202-293-7060 
7 of 20 

7/20 



o 

LU 
CO 

1 



O < 2 

^ O LU 

S co ay 



z I— 

Q ° 

<!£ 
LU _ 




o 

LU 

CO 

cr 

LU 
Q 
< 
LU 





YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

tiled- February 13,2002 
Darryl Mexic 
202-293-7060 
8 of 20 

8/20 



o 

> 



UJ 

01 ° n 
O < 2 
a: f- 
£ cc o 
^ => LU 
^ CO CO 



LU O 

Q F 
< o 

LU LU 
X CO 




YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed February 13, 2002 
Dairy 1 Mexic 
202-293-7060 
9 of 20 

9/20 



FIG. 11 



O 




TANGENTIAL 
DIRECTION 



»• 

DISK RADIAL 
DIRECTION 



Y AN AG AW A, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed. February 13, 2002 
Darryl Mexic 
202-293-7060 
10 of 20 

10/20 



FIG. 12 




CENTRALO: 
AXIS OF 
LASER 
BEAM 



-26b Vy 



-24 




-21 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed. February 13, 2002 
Darryl Mexic 
202-293-7060 
11 of 20 

11 /20 



FIG. 13 




P/2: 

A HALF OF 
TRACK PITCH 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed- February 13, 2002 
Darryl Mexic 
202-293-7060 
12 of 20 

12/20 




YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed- February 13, 2002 
Dairy 1 Mexic 
202-293-7060 
13 of 20 

13/20 




o 
or 

O 
O 



LU 



GO 
> 

UlO 



CO 

oo 



O 
9= 
O 

LU 
> 

cr 
Q 



Q 
CL 

CO 




hQO 
<UJUJ 
fcliJI- 
OCLLU 




OlXLUuj 

crcooco 



O CD 

~Z. LL. 

si 

LL CO 



o 

I- 
2: 
o 
o 



LU 

h- 
> 

§1 

lt 

ll.O 



g 

CO 

Q 
LU 
LU 
CL 

co 

—J 

< 
o 



o 
a: 

LU 

o 

LU 

lu 

LL 
LU 



VANAGAWA, et al. Q6y434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SEWO 

tiled. February n mm w 



Filed. February 13, 2002 
Darryl Mexic 
202-293-7060 
14 of 20 



14/20 




o 

DC 
Li_ 

o 

Q_ 
I- 
3 

O 



o 

O 

a. 
h- 

o 



o 

u_ 
O 



3 

a 
o 



YANAGAWA, et al Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13, 2002 
Darryl Mexic 
202-293-7060 
15 of 20 

15/20 



FIG. 17 



Q START ) 




CD TYPE 
DISK OR DVD 
vJYPE DISK? 

DISK OF FIRST CATEGORY 
OR SECOND CATEGORY? 
(TO BE DETERMINED BY 
AMPLITUDE OF S OF FE) 



CD-ROM OR CD-R? (TO BE DETERMINED 
BY PRESENCE OR ABSENCE OF GROOVE 
WOBBLE SIGNAL COMPONENT IN RF OR TE) 



RECORDING CONTROL 
OF CD-R (NO TILT 
SERVO CONTROL) 



CD-R 



,S10 




DVD TYPE 




DISK OF SECOND CATEGORY 
(DOUBLE-LAYERED DVD-ROM, 
DVD-RAM DVD-RW) 



DISK OF FIRST 
CATEGORY 
(SINGLE LAYERED 
DVD-ROM, DVD-R) 




DOUBLE- 
LAYERED 
DVD~ROI\ 



DOUBLE-LAYERED 
DVD-ROM, DVD-RAM 
OR DVD-RW? (TO BE 
DETERMINED BY 
PRESENCE OR 
ABSENCE OF 
GROOVE WOBBLE 
SIGNAL COMPONENT 
IN RF OR TE) 



SINGLE- 
LAYERED 
DVD-ROM 



SINGLE-LAYERED DVD-ROM 
OR DVD-R? (TO BE DETERMINED 
BY PRESENCE OR ABSENCE OF 
GROOVE WOBBLE SIGNAL 
COMPONENT IN RF OR TE) 



GENERAL PURPOSE DISK OR 
AUTHORING PURPOSE DISK? 
(TO BE DETERMINED FROM 
THE CONTENTS OF LPP) 



DVD-R 




S6 



DISPLAY IMPOSSIBLE 
RECORDING 



T 

( END ") 



S7 

DVD-RAM, DVD-RW 



DVD-RW OR DVD-RAM? 
( TO BE DETERMINED 
BY PRESENCE OR 
ABSENCE OF LPP 
COMPONENT IN 
PUSH-PULL SIGNAL) 




RECORDING CONTROL FOR 
AUTHORING PURPOSE DVD-R 
(OPERATION OF FIRST TILT 
SERVO SECTION) 



RECORDING CONTROL FOR 
GENERAL PURPOSE DVD-R 
AND DVD-RW (OPERATION OF 
FIRST TILT SERVO SECTION) 



RECORDING CONTROL 
FOR DVD-RAM (OPERATION 
OF SECOND TILT SERVO 
SECTION) 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed February 13, 2002 
Darryl Mexic 
202-293-7060 
16 of 20 

16/20 



FIG. 18 




PLAYBACK CONTROL FOR" 
CD TYPE DISK (NO TILT 
SERVO CONTROL) 



DVD-RAM? (TO BE DETERMINED 
BY PRESENCE OR ABSENCE OfL 
LLP COMPONENT IN PUSH-PULL-^ 
SIGNAL AND AMPLITUDE OF S) 



DVD-RAM 



DVD TYPE OTHER 
THAN DVD-RAM 



PLAYBACK CONTROL FOR ^ 
DVD-RAM (OPERATION OF 
sSECOND TILT SERVO SECTION) 



PLAYBACK CONTROL FOR "X 
DVD-ROM (OPERATION OF ) 
JHIRD TILT SERVO SECTION) J 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed. February 13, 2002 
Darryl Mexic 
202-293-7060 
17 of 20 

17/20 



FIG. 19 



FOCUSING ERROR. 
SIGNAL FOR DVD 



FOCUSING ERROR 
SIGNAL FOR CD 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed. February 13 s 2002 
Darryl Mexic 
202-293-7060 
18 of 20 

18/20 



FIG. 20 



f START ) 



MOVE PICKUP TO EMBOSSED SECTION 
(PRE-PIT SECTION) AND FORCIBLY DRIVE 
SPINDLE TO ROTATE 



S21 



EMIT LASER BEAM WITH WAVELENGTH 
OF 650nm AT READING POWER LEVEL 



ACTIVATE SPINDLE SERVO CIRCUIT, 
FOCUSING SERVO CIRCUIT AND 
TRACKING SERVO CIRCUIT FOR SERVO 
CONTROLS 




DETECT OPTIMUM RF SIGNAL LEVEL BY 
OFFSET REGULATION OF FOCUSING 
SERVO CIRCUIT 



S24 



DETECT OPTIMUM RF SIGNAL LEVEL BY 
SEQUENTIALLY ADDRESSING TILT 
CORRECTION ROM AND DRIVING LIQUID 
CRYSTAL PANEL 



-S25 



STORE OUTPUT SIGNAL OF ADDER 69 
AT TIME OF DETECTING OPTIMUM RF 
SIGNAL LEVEL IN REFERENCE MEMORY 



S26 



SET OPTIMUM RECORDING POWER 
LEVEL OF LASER BEAM BY TENTATIVE 
WRITING IN PCA AREA OF DISK 



-S27 



START RECORDING OPERATION 



ACTIVATE TILT SERVO CONTROL OF 
FIRST TILT SERVO SECTION 




END RECORDING 



D 



VANAGAWA, et al. q 67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13, 2002 
-Dairy] Mexic 
202-293-7060 
19 of 20 

19/20 



FIG. 21 

^ START ^ 



MOVE PICKUP TO PCA AREA AND 
FORCIBLY DRIVE SPINDLE TO ROTATE 



EMIT LASER BEAM WITH WAVELENGTH 
OF 650nm AT READING POWER LEVEL 



ACTIVATE SPINDLE SERVO CIRCUIT, 
FOCUSING SERVO CIRCUIT AND TRACKING 
SERVO CIRCUIT FOR SERVO CONTROLS 



SET PRELIMINARY OPTIMUM RECORDING 
POWER LEVEL OF LASER BEAM BY 
TENTATIVE WRITING IN PCA AREA OF DISK 



EMIT LASER BEAM WITH WAVELENGTH OF 
650nm AT READING POWER LEVEL TO PIT 
FORMED BY TENTATIVE WRITING 



DETECT OPTIMUM RF SIGNAL LEVEL BY 
OFFSET REGULATION OF FOCUSING 
SERVO CIRCUIT 



-S31 
-S32 
-S33 

-S34 

'S35, 
^S36 



DETECT OPTIMUM RF SIGNAL LEVEL BY 
SEQUENTIALLY ADDRESSING TILT 
CORRECTION ROM AND DRIVING LIQUID 
CRYSTAL PANEL 



STORE OUTPUT SIGNAL OF ADDER 69 
AT TIME OF DETECTING OPTIMUM RF 
SIGNAL LEVEL IN REFERENCE MEMORY 



SET OPTIMUM RECORDING POWER LEVEL 
OF LASER BEAM BY ANOTHER TENTATIVE 
WRITING IN PCA AREA OF DISK 



-S37 



S38 



S39 



START RECORDING OPERATION 



ACTIVATE TILT SERVO CONTROL OF FIRST 
TILT SERVO SECTION 




END RECORDING 



YANAGAWA, et al. Q67434 

DEVICE AND METHOD FOR 
CONTROLLING TILT SERVO 

Filed: February 13,2002 
Darryl Mexic 
202-293-7060 
20 of 20 

20/20 



FIG.22 



C 



START 



3 



MOVE PICKUP TO PCA AREA AND 
FORCIBLY DRIVE SPINDLE TO ROTATE 

t z 

EMIT LASER BEAM WITH WAVELENGTH 
OF 650nm AT READING POWER LEVEL 



ACTIVATE SPINDLE SERVO CIRCUIT, 
FOCUSING SERVO CIRCUIT AND TRACKING 
SERVO CIRCUIT FOR SERVO CONTROLS 



± 




SET PRELIMINARY OPTIMUM RECORDING 
POWER LEVEL OF LASER BEAM BY 
TENTATIVE WRITING IN PCA AREA OF DISK 



-S34 



MOVE PICKUP TO PRE-WRITE AREA 



EMIT LASER BEAM WITH WAVELENGTH 
OF 650nm AT OPTIMUM PRELIMINARY 
RECORDING POWER LEVEL 



WRITE IN PRE-WRITE AREA 



EMIT LASER BEAM WITH WAVELENGTH OF 
650nm AT READING POWER LEVEL TO PIT 
WRITTEN IN PRE-WRITE AREA 



T 



DETECT OPTIMUM RF SIGNAL LEVEL BY 
OFFSET REGULATION OF FOCUSING 
SERVO CIRCUIT 



T 



DETECT OPTIMUM RF SIGNAL LEVEL BY 
SEQUENTIALLY ADDRESSING TILT 
CORRECTION ROM AND DRIVING LIQUID 
CRYSTAL PANEL 



STORE OUTPUT SIGNAL OF ADDER 69 
AT TIME OF DETECTING OPTIMUM RF 
SIGNAL LEVEL IN REFERENCE MEMORY 



^S38 



MOVE PICKUP TO PCA AREA 



SET OPTIMUM RECORDING POWER LEVEL 
OF LASER BEAM BY ANOTHER TENTATIVE 
WRITING IN PCA AREA OF DISK 



START RECORDING OPERATION 



ACTIVATE TILT SERVO CONTROL OF FIRST 
TILT SERVO SECTION 




END RECORDING 



0 



